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Abstract 

We prove the conjecture that two projective symplectic resolutions 
for a symplectic variety W are related by Mukai's elementary transfor- 
mations over W in codimension 2 in the following cases: (i). nilpotent 
orbit closures in a classical simple complex Lie algebra; (ii). some 
quotient symplectic varieties. 

1 Introduction 

A symplectic variety is a complex algebraic variety W, smooth in codimension 
1, such that there exists a regular symplectic form on its smooth part which 
can be extended to a global regular form on any resolution (see |Beaj ). A 
resolution tc : X — > W is called symplectic if the lifted regular form on X is 
non-degenerated everywhere. One can show that a resolution is symplectic 
if and only if it is crepant. 

Let W be a symplectic variety and tc : X — > W a symplectic resolution. 
Assume that W contains a smooth subvariety Y such that the restriction of 7r 
to P := 7r -1 (Y) makes P a P n -bundle over Y. If codim(P) = n, then we can 
blow up X along P and then blow down along the other direction, which gives 
another (proper) symplectic resolution 7r + : X + — > W, provided that X + 
remains in our category of algebraic varieties. The diagram X — > W <— X + 
is called Mukai's elementary transformation (MET for short) over W with 
center Y. A MET in codimension 2 is a diagram which becomes a MET after 
removing subvarieties of codimension greater than 2. 
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Conjecture 1. Let W be a symplectic variety which admits two projective 
symplectic resolutions it : X — > W and ir + : X + — > W . Then the birational 

map <p = (7T + ) _1 o 7r : X ► X + is related by a sequence of METs over 

W in codimension 2. 

Notice that since the two resolutions 7T, 7r + are both crepant, the birational 
map <p is isomorphic in codimension 1. 

In |HYj (Conjecture 7.3), Hu and Yau made an analogue conjecture for 
birational maps between smooth projective holomorphic symplectic varieties. 
Regarding the many alike properties shared by hyperkahler manifolds and 
projective symplectic resolutions, we believe that their conjecture holds for 
projective symplectic resolutions. 

This conjecture is true for four-dimensional symplectic varieties by the 
work of Wierzba and Wisniewski ( jWWj). The purpose of this note is to pro- 
vide more evidence for this conjecture. Using results of Namikawa ( |Namj ) . 
we prove the following: 

Theorem 1.1. Let O be a nilpotent orbit closure in a simple classical Lie 
algebra. Then any two (proper) symplectic resolutions for O are connected 
by a sequence of METs over O in codimension 2. 

Then we consider the situation of quotient symplectic varieties. Let V be 
a vector space and G a finite subgroup of GL(V), then G acts naturally on 
T*V and the quotient (T*V)/G is a symplectic variety. In this case, we have 
the following: 

Theorem 1.2. Let G be a finite subgroup of GL(V) such that for any codi- 
mension 2 subspace H C V , the set {g 6 G\V 9 = H} forms a single con- 
jugacy class. Then for any two projective symplectic resolutions 7Ti : Zj — > 

(T*V)/G,i = 1,2, the induced birational map (ft : Z 1 > Z 2 is isomorphic 

in codimension 2. 

Note that there are only finitely many codimension 2 subspaces H such 
that the set {g G G\V 9 = H} is non-empty. This theorem has an interesting 
corollary. 

Corollary 1.3. Let G be a finite subgroup of GL(2) such that the elements 
g G G whose eigenvalues are all different to 1 form a single conjugacy class. 
Then (T*C 2 )/G admits at most one projective symplectic resolution, up to 
isomorphisms. 
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In the proof, we obtain the following theorem (valid for a general G), 
which could be helpful in further studies. This also gives an illustration of 
philosophy of the McKay correspondence: how the geometry of a symplectic 
resolution of (T*V)/G is controlled by the group G. 

Theorem 1.4. Let V be a vector space and G < GL(V) a finite sub-group. 
Suppose we have a projective symplectic resolution n : Z —>■ (T*V)/G. Then: 

(i) (JEE^). V/G is smooth; 

(ii) . Z contains a Zariski open set U which is isomorphic to T*{V/G); 
(Hi), the morphism n : T*(V/G) — > (T*V)/G is the natural one (c.f. 

section 3), which is independent of the resolution. 

2 Nilpotent orbits 
2.1 Stratified Mukai flops 

Consider the nilpotent orbit O = 0\ 2 u ]n-2fcl m s[ n , where 2k < n. The closure 
O admits exactly two symplectic resolutions given by 

T*G(k, n)^0^ T*G(n - k,n), 

where G(k, n) (resp. G(n—k, n)) is the Grassmannian of k (resp n—k) dimen- 
sional subspaces in C n . Let <ft be the induced birational map T*G(k, n) ► 

T*G(n-k,n). 

It is shown by Namikawa ([Nam] Lemma 3.1) that when 2k < n, n and 
7r + are both small and the diagram is a flop. This is the stratified Mukai flop 
of type Ak t n- When 2k = n, the birational map 4> is an isomorphism. 

Lemma 2.1. If n ^ 2k + 1, then is an isomorphism in codimension 2. If 
n — 2k + 1, then is a MET over O in codimension 2. 

Proof. The closure O consists of orbits {O^ ,i"-^]\o<i<k- The fiber of 7r 
(resp. 7r + ) over a point in C[ 2 i j in-2i] is isomorphic to G{k — i,n — 2i) (resp. 
G(n — k — i,n — 2i)). By a simple dimension count, one shows that the 
complement of 7r _1 ((9) (resp. (ti + )^ 1 (0) ) is of codimension greater than 2 
when n ^ 2k + 1, which proves that is isomorphic in codimension 2. 

Now suppose that n = 2k + 1. Let Y be the nilpotent orbit O^-i^ 
and P (resp. P + ) the preimage of Y under n (resp. Then P is the 
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subvariety 



{{[F],x) G G(k,2k+1) x Y\Img(x) c F C Per(x)} 

in T*G(fc, 2A; + 1) C G(Jfe, 2A; + 1) x O. The induced map P -> F makes P a 
P 2 -bundle over y. Similarly P + is the subvariety 

{([P+],x) G G(k + l,2k + 1) x y|im#(x) C P + C Per(x)} 

in T*G(fc + 1, 2A; + 1). The map P+ -» F makes P+ a P 2 -bundle over Y. 

Let C/ = U Y, which is open in O. The complement of n~ l (U) (resp. 
(n + )~ l {U)) is of codimension greater than 2. Notice that the P 2 -bundle P 
over Y is the dual of the P 2 -bundle P + over Y . One deduces that the diagram 
7r _1 ({7) —>■ U (7r + ) _1 ({7) is a MET over {7 with center P, which concludes 
the proof. □ 

Notice that the precedent proof gives an explicit description of the center 
of the MET, which will be used later. 

Now we introduce the stratified Mukai flops of type D. Let O be the 
orbit Or 2 fc-i i2i in S02fc, where k > 3 is an odd integer. Let Gf so (k),G~ so (k) 
be the two connected components of the orthogonal Grassmannian of k- 
dimensional isotropic subspace in C 2k (endowed with a fixed non-degenerate 
symmtric form). Then we have two symplectic resolutions T*G^[ so {k) — ► O <— 
T*G~ so (k). It is shown in |JNamj (Lemma 3.2) that this diagram is a flop and 
the two resolutions are both small. 

Let (f) be the induced birational map from T*Gf so (k) to T*G^ so (k). Then 
a simple dimension count shows that: 

Lemma 2.2. <fi is an isomorphism in codimension 2. 
2.2 g = sin 

Let O be a nilpotent orbit in sin corresponding to the partition d = [di, • ■ ■ ,d k ] 
and x G O. Let {pi, ■ ■ ■ ,p s ) be a sequence of integers such that di = ${j\pj > 
i}. Fix a flag F := {Pj} of C n of type (pi, • • • ,p s ) such that xFi C P_i for 
all i. Such a flag is called a polarization of x. Every nilpotent element has 
only finitely many different polarizations. 

Assume that Pj~\ < Pj for some j. Consider the map a : Fj — > Pj/P,_ 2 . 
The element x induces x G End(Fj/Fj_ 2 ). We define a flag F' by P/ = Pj 
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if % 7^ j ' — 1 and Fj_± = a _1 (Xer(x)). By Lemma 4.1 |JNamj . F' is again a 
polarization of x with type (pi, • • • ,pj,pj_i, ■ ■ ■ ,p s ). 

Let P (resp. P') be the stabilizer of F (resp. F') in G = SL n . Then 

we obtain two symplectic resolutions T*(G/P) T*(G/P'). Let <p : 

T*(G/P) ► T*(G/P') be the induced birational map. 

Lemma 2.3. (i) If pj ^ Pj-i + 1, then zs isomorphic in codimension 2; 
(ii) If pj = Pj-i + 1, i/ien (j) is a MET over O in codimneiosn 2. 

Proof. To simplify the notations, set r = and m = Pj + Pj-i- Let F 
be the flag obtained from F by deleting the subspace which is also 

obtained from F' by the same manner. We denote by P C G the stabilizer of 
F. Let X be the subvariety in G/P x consiting of the points (E,y) such 
that (i) yEi C for % ^ j — 1 and C £^_x; (ii) the induced map 

y G End(Ej_i/ Ej-z) satisfies y 2 = and rank(y) < r. 

The projection to the second factor of G/P x (9 induces a morphism 
pr : X — ► (9. By the proof of Lemma 4.3 |Namj . the resolutions 7T, 7r' factorize 

through the map pr, which gives a diagram T*(G/P) Al/- T*{G/P'). By 



Lemma 4.3 |Namj . this diagram is locally a trivial family of stratified Mukai 
flops of type A r)Tn . By Lemma l2.1| if m ^ 2r + 1, then is isomorphic in 
codimension 2, which proves claim (i). 

Now assume that m = 2r + 1. Let Y be the subvariety in X consists 
of the points (E,y) such that the induced map y G End(Ej^i/ Ej^ 2 ) has 
rank r — 1. By the proof of Lemma 12. II and Lemma 4.3 (Nam], the diagram 

T*(G/P) A X <^ T*(G/P') is a MET over X in codimension 2 with center 

y. 

Let d' be the partition of n given by (possibly we need to re-order these 
parts): 

{di, if i 7^ r, r + 2 

c? r — 1, if i = r 
d r+2 + 1, if i = r + 2. 

Then one can verify that the morphism pr : X — > maps K isomorphi- 
cally to the nilpotent orbit C\j', which shows that the diagram T*{G/P) A 

O ^1 T*(G/P') is a MET in codimension 2 over O with center CV □ 

Notice that the precedent proof gives an explicit way to find out the MET 
center in O. Here we give an example. 
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Example 2.4. (Example 4-6 INamf ). Let O = 0[ 3>2 ,i] C sl 6 and x G O. 

Then x has six polarizations P a (i),a(2) ! a(3) °f flag type (cr(l), cr(2), cr(3)), where 
o are permutations. Let Y%j,k — T*(SLq/ 'Pij,k), which gives a symplectic 

resolution for O. Then Y321 ~~ * ^231 is a MET in codimension 2 with 

center C[3,i3]/ Y" 2 3i > Y213 is isomorphic in codimension 2; Y 213 ► 

Y"i23 is a MET in codimension 2 with center Or 2 3| and so on. If a center 
appears twice in a sequence, then it is not really a MET center. For example, 

the birational map Y321 > Y132 is a MET in codimension 2 with center 

0[ 2 3], but over the orbit C[3,i3i, it is an isomorphism. 



Let V be an n-dimensional vector space endowed with a non-degenerate 
bilinear symmetric (resp. anti-symmetric) form for g = so(V) (resp. g = 
sp(V)). Let e = if g = so(V) and e = 1 if g = sp(V). 

Let P t {n) be the set of partitions d of n such that = 1} is even for 

every integer I with I = e (mod 2). These are exactly those partitions which 
appear as the Jordan types of nilpotent elements of S0(V) or of sp(V). Let 
q be a non- negative integer such that q 7^ 2 if e = 0. Define Pai(n, q) to be 
the set of partitions e of n such that = 1 (mod 2) if i < q and = 0(mod 
2) if % > q. For e G Pai(n, q), let 

/(e) = {j\j = n + l(mod 2), = e(mod 2), e 3 - > e J+ i + 2}. 

The Spaltenstein map S : Pai(n,q) — > P e (n) is defined as 



It is proved in |Hesj that for a nilpotent element of type d, its polarization 

types are determined by S f_1 (d). For a sequence of integers (pi, • • • ,Pk), we 
define e = ord(pi, ■ ■ ■ ,pk) to be the partition given by = ftO'bj > 

Let O be a nilpotent orbit of type d in g and x E O. Let (pi, • • • , Pk, q, Pk, 4 ■ ■ 
be a sequence of integers such that e := ord(pi, ■ ■ ■ ,Pk,q,Pk, • • • ,Pi) is in 
Pai(n, q) and S'(e) = d. Let F be an isotropic flag (i.e. F^ = F 2 k+i-i, Vi) in 
K of type (pi, ■ ■ • ,Pk,q,Pk, ••• ,Pi) such that xFj C 

Assume that Pj_i < p^ for some j. Consider the map a : Fj — > Fj/Fj_ 2 . 
The element a; induces x G End(Fj/Fj_ 2 ). We define another flag F' by 



2.3 = so(V) or jep(V) 




ej - 1, if j G /(e) 
e 3 + 1, if j - 1 G /(e) 



e,-, otherwise. 
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F! = Ft if i ^ j - 1, 2k + 2 - j, Fj_ t = a-\Ker(x)) and F> k+2 _ . = (F^. 
By Lemma 4.2 [Nam], F 7 is again a polarization of x. We denote by P (resp. 
P') the stabilizer of F (resp. F'). Then we obtain two symplectic resolutions 

T*(G/P) ^ O £- T*(G/P'). Let be the induced birational map from 
T*(G/P) to T*(G/P'). 

Lemma 2.5. (i). If Pj ^ Pj-i + 1? then isomorphic in codimension 2; 
(ii). If Pj = Pj-i + 1, £/ien <fi is a MET in codimension 2 over O. 

The proof goes along the same line as that in Lemma 12.31 The difference 
is the definition of the partition d' in the proof of (ii). Here we have r = Pj-% 
and pj = r + 1. Let e' be the partition (after re-ordering if necessary) defined 
by 

{ej, ifj^r,r + 2 

e r - 2, if j = r 
e r+2 + 2, ifj = r + 2. 

Then e' £ Pai(n,q). Now we should define d' = S(e'). In this case, <fi is 
a MET in codimension 2 over O with center 

Example 2.6. (Example 4-7 \Namf ). Let O = Ou?^] be the nilpotent orbit 
in soio . Take an element x G O, then x has four polarizations -F32235 -^2332) ^ 

Let = T*{G/P^22-i) an d so on - Then Y^ 2 z * ^2332 ^ s a MET in 

codimension 2 over O with center 0r 3 2 j2 2]. 

2.4 Proof of theorem 1.1 

Let O be a nilpotent orbit in a classical simple Lie algebra g. By |Fulj . 
every (proper) symplectic resolution for O is of the form T*(G/P) — > for 
some polarization P of (9. Assume that we have two symplectic resolutions 
T*(G/Pi) — > C,i = 1,2, then by the proof of Theorem 4.4 (Nam], we can 
reach T*(G/ P2) — > from T*{G/ P\) — > (9 by using the operations in section 
2.2 and 2.3, possibly by using another operation which is a locally trivial 
family of stratified Mukai flops of type D (thus isomorphic in codimension 2 
by Lemma [2. 2j) . Now Lemma [2.31 and l2~B1 give the theorem. 
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3 Quotient singularities 



Let V be an n- dimensional vector space and G a finite subgroup of GL(V). 
Then G acts naturally on T*V ~ V © V*, preserving the symplectic form 
on T*V. By |Beaj . W := (T*V)/G is a symplectic variety. We will study 
projective symplectic resolutions of W. 

Consider the C*-action on T*V defined by X(v,v') = (v,Xv') for A G C* 
and (v,v') G V © V*. This action commutes with the action of G, thus 
we obtain an action of C* on W. The fixed point set under this action is 
identified with V j G. If we denote by uj the symplectic form on the smooth 
part of W, then X*u = Xu for all A G C. 

Let Z — > W be a projective symplectic resolution. By |Kalj . the en- 
action on W lifts to a C*-action on Z in such a way that tt is C*-equivariant. 
If we denote by Q the symplectic form extending tt*uj to the whole of Z, then 
X*Q = Xfl for any A G C*. Let Z c * be the points of Z fixed by the C*-action. 

Lemma 3.1. There exsits a connected component Y of Z c * such that n : 
Y — > V/ G is an isomorphism. In particular, V/ G is smooth. 

This is proved by Kaledin (the proof of Theorem 1.7 |Kalj ). The following 
is proved in |Fu2j , but since |Fu2j will never be published, we include the proof 
here. Let U = {z G Z\ lim A ^ A ■ z G Y}. 

Lemma 3.2. U is isomorphic to T*Y , and the induced C*-action on T*Y is 
the natural action: X(y,v r ) = (y, Xv'), for any y <EY, v' G T*Y and X G C*. 

Proof. The precedent lemma shows that Y is isomorphic to V/G, in partic- 
ular dim(Y) = n. For any point y G Y, the action of C* on Z induces a 
weight decomposition 

T y Z = ® pe zT^Z, 

where T?Z = {v G T y Z\X*v = X p v}, and T y Y is identified with TyZ. The 
relation X*Q = XQ gives a duality between T£(Z) and Ty~ p (Z). In particular, 
dim(TyZ) = dim(TyZ) = dimY = n, so T P Z = for all p ^ 0,1, which 
gives a decomposition T y Z = T y Y @TyZ. Furthermore Y is Lagrangian with 
respect to Q. 

By the work of Bialynicki-Birula ( BB ), the decomposition T y Z = T y Y © 
TyZ shows that U is a vector bundle of rank n over Y, so U is identified 
with the total space of the normal bundle N of Y in Z. Now we establish an 
isomorphism between N and T*Y as follows. Denote by fi ccm the canonical 
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symplectic structure on T*Y. Take a point y G Y, and a vector v G N y . 
Since F is Lagrangian in the both symplectic spaces, there exists a unique 
vector w G T*Y such that Q y (v, u) = Q canty (w, u) for all u G T^F. We define 
the map % : N — > T*F to be ?(t>) = iu. It is clear that i is a C*-equivariant 
isomorphism. □ 

Now we will study in more detail the morphism: ir : T*Y ~ T*{V/G) — > 
(T*V)/G. We denote by p : V -> V/G the natural projection and p*:TV -> 
T(V/G) the induced tangent morphism. 

We define a morphism p : T*(V/G) — > (T*V)/G as follows: take a point 
[x] G V/G and a co- vector a G Tj*](V/G). We define a co- vector /3 G T*V by 
< P,v >=< a,p*(v) > for all i> G T^V. Then we put p([x],a:) = [x,0\. 

Lemma 3.3. p is well-defined. 

Proof. Let y = gx with g G G. We consider G T*V defined by < 

f3',w >=< a,p*(u>) > for all w G T^V = g*T x V . Then u> = <?*i! for some 
v G T X V. Now we have 

< f3',g*v >=< a,p*g*(v) >=< a,p*(v) >=< f3,v > 

for all v G T X V, which gives f3' = g*f3. Then [y,(3'} = [gx,g*/3] = [x,(3] in 
(T*V)/G. □ 

Notice that p : V — > V/G is etale at a point x G V if and only if the 
stabilizer G x of x in G is trivial, thus p[ x ] : Tj*,(V/G) — > (T*V)/G is an 
isomorphism if and only if Ga; is trivial. Furthermore p induces an identity 
on the zero section V/ G. 

Lemma 3.4. The morphism 7r : T*Y ~ T*(V/G) — »■ (T*V)/G coincides 
with the morphism p. 

Proof. Let Vq = V — U g ^\V 9 , on which G acts freely, p induces an isomor- 
phism p : T*(VG) -> (T*V )/G. We will show that / := Pq 1 ° At*{v /G) ■ 
T*(Vo/G) — > T*(Vo/G) is an identity. Notice that / is an identity over the 
zero section V /G. Furthermore / is C*-equivariant and it preserves the 
natural symplectic form on T*(V /G). 

Take a point [x] G Vq/G and a G Tj-*i(Vo/G). We consider a as a vector in 

T [X] (T*(V /G)), then /» = £| A=0 /(Aa) = £U=oA/(a) = /(«)• Now since 
/ preserves the symplectic form, we have < a, v >=< /*(«), /*(i>) >=< 
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f(a),v > for all v G T[ x ](Vq/G), which gives f(a) = a, thus / is an identity 
on T*(Vq/G). Furthermore, the birational map p^ 1 on is an identity on V/G. 

Now we need only to show that p$ 1 o tt is a morphism. Suppose it is not 
defined at some point ([a;], a) with [x] G V/G and a G TtSV/G). Since n 
and p are both C*-equivariant, Pq 1 o n is not defined at A • ([x], a) = ([x], Xa) 
for all A G C*. Let A — > 0, then one gets that p$ 1 o 7r is not defined at the 
point ([x],0) <EV/G, a, contradiction. □ 

Theorem 3.5. Let G be a finite subgroup of GL(V) such that for any codi- 
mension 2 subspace H C V, the set {g G G\V 9 = H} forms a single con- 
jugacy class. Then for any two projective symplectic resolutions n,i : Z, t —>■ 

(T*V) /G, i — 1, 2, the induced birational map <fi : Z\ > Z 2 is isomorphic 

in codimension 2. 

Proof. Let g be an element such that H := V 9 is of codimension 2. Let 
W g = (T*H)/C(g), where C(g) = Stab(H)/Cent(H) is the quotient of the 
subgroup Stab(H) of elements h G G which preserve H by the subgroup 
Cent(H) of elements h G Stab(H) which acts as identity on H. W g is of 
codimension 4 in W, whose preimage by 7Tj is of codimension 2, by the semi- 
smallness of projective symplectic resolutions (see |Kalj ). 

By the McKay correspondence (see |Ka2j ). the number of codimension 
2 components in ir^~ (W g ) equals to the the number of conjugacy classes of 
{h G G\V h = H}, which is 1 by the hypothesis. 

Let Ui be the Zariski open subset in Zi given by Lemma IH. 21 and qi :Ui ~ 
T*Yi — > Yi the natural projection. Let Fj C Yi ~ V/G be the subvariety 
H/C(g). By Lemma EQ1 and the explicite description of p, we have g~ 1 (-Fj) C 
n^iWg). Notice that q~ 1 (F i ) is of codimension 2, so its closure is the unique 
codimension 2 component of n^iWg), then the complement of C/j n7r i ~ 1 (W / 9 ) 
is of codimension at least 3 in 7r J ~ 1 (W / 9 ). By Lemma \3. 41 the birational map 
induces an isomorphism between Ui and 1/2- The above arguments show that 
gives an isomorphism between the generic points of the unique codimension 
2 components in 7r~ 1 (W / 9 ), for all g G G such that V 9 is of codimension 2 in 
V, thus is isomorphic in codimension 2. □ 

Corollary 3.6. Let G be a finite subgroup in GL(2) such that the elements 
g G G whose eigenvalues are all different to 1 form a single conjugacy class. 
Then (T*C 2 )/G admits at most one projective symplectic resolution, up to 
isomorphisms. 
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Proof. By the hypothesis, the set {g G G\V 9 = 0} forms a single conjugacy 
class, thus the two symplectic resolutions are isomorphic in codimension 2. 
By the work of jWWj, any two projective symplectic resolutions for (T*C 2 )/G 
are connected by Mukai flops, so there is no flop at all, thus the two resolu- 
tions are isomorphic. □ 

Remark 3.7. This theorem and the corollary can be regarded as an extension 
of Corollary 2.4 in {FN] (see also theorem 1.9 \Kalf ). where it is proved that 
if the complex reflections in G form a single conjugacy class, then the quotient 
admits at most one projective symplectic resolution (up to isomorphisms). 

Example 3.8. Here we give an example to show that our assumption on 
G cannot be removed. Let x, y be the coordinates of C 2 and G the subgroup 
of GL(2) generated by the two elements: a(x,y) = (x,—y) and r(x,y) = 
{y,x). Then G is the dihedral group of order 8, which acts on T*(C 2 ) (with 
coordinates x, z,y,w) as follows: 

cr(x, z, y, w) = (x, z, -y, -w), t(x, z, y, w) = (y, w, x, z). 

The quotient T*(C 2 )/G is isomorphic to Sym 2 (S), where S = C 2 /±l, 
which posseds exactly two non-isomorphic symplectic resolutions (for details, 
see Example 2.7 IFJSIJ] ). one is connected to the other by a Mukai's elementary 
transformation. 

Example 3.9. Here we give an example to show that our corollary covers 
some situations where Corollary 2.4 in {FN J does not apply. Let G be the 
subgroup of GL(2) generated by the following two elements: 

a : (x,y) t-> (-x,y); t : (x, y) ^ (x, -y). 

There is only one element a or whose eigenvalues are different to 1. By the 
precedent Corollary, two projective symplectic resolutions for (T*C 2 )/G are 
isomorphic. 

In fact, (T*C 2 )/G is isomorphic to the product of two A\-singlarities, 
thus it admits a symplectic resolution T*P X x T*P : — > (T*C 2 )/G. Notice that 
the unique 2- dimensional fibre is isomorphic to P 1 x P 1 , thus no MET over 
(T*C 2 )/G can be performed. By \WWf . this is the unique (up to isomor- 
phisms) projective symplectic resolution for (T*C 2 )/G. 
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